NMR spectra. H3PO4 (85%) was used as an external reference for 31 P NMR spectra. For the 1D NOESY spectrum, the 1 H signal at 19.2 ppm was pre-irradiated until saturation and the response was recorded. High resolution (HR)-mass spectra were recorded in methanol using a ThermoScientific Orbitrap Classic mass spectrometer. Elemental analysis was carried out by the University of Cambridge Microanalysis Service using a Perkin-Elmer 240 Elemental
Analyser. Infrared spectra were recorded on a Thermo Scientific Nicolet iS50 FT-IR spectrometer using ATR. UV-vis spectra were collected using a Varian Cary 50 Bio UV-vis spectrometer.
Electrochemistry
Cyclic voltammetry was carried out using an EmStat 3+ potentiostat, IviumStat or Ivium
CompactStat potentiostat/galvanostat. Measurements were performed at 25 °C with waterjacketed electrochemical cell connected to a water circulator under N 2 in a three electrode configuration. All electrolyte solutions were purged with N 2 for 10 min prior to the measurements to remove O 2 . A glassy carbon disk (3 mm diameter) or ITO|mesoITO (geometrical area = 0.25 cm 2 ) working and a Pt mesh counter electrode were employed. In water, a Ag/AgCl/KCl sat reference electrode was used and the potentials were converted to the normal hydrogen electrode (NHE) by addition of +0.197 V. 2 Measurements in DMF/TBABF 4 electrolyte solution (TBABF 4 = tetrabutylammonium tetrafluoroborate, 0.1 M) were performed using a Ag/AgCl reference electrode. Ferrocene was added as an internal standard and the redox potentials were referenced against the Fc + /Fc redox couple. The catalyst concentration was 0.8 mM when studied in solution. Co III /Co II and Co II/ Co I redox potentials are given as E 1/2 and were determined from the cathodic and anodic peak potentials (for reversible redox couples) and as half peak potential for irreversible redox waves.
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Immobilisation of Molecular Catalysts on ITO|mesoITO Electrodes
ITO|mesoITO electrodes were prepared as previously reported. 1a The hybrid electrodes were gently rinsed with dry DMF and dried under a stream of N 2 .
Photocatalytic Experiments
Photocatalytic experiments were performed using a Newport Oriel solar light simulator (100 mW cm -2 , AM 1.5G). The light source was equipped with a water filter to remove IR irradiation and a 420 nm cut-off filter to eliminate UV irradiation if required. Samples were prepared by sonicating 5 mg of nanoparticles (TiO 2 or ZrO 2 ) in an appropriate volume of buffered solution (AA, 0.1 M, pH 4.5 or TEOA buffer, 0.1 M, pH 7) for 10 min followed by addition of the catalyst (CoP 1 , CoP 2 or CoP 3 , 1 mM in water). After stirring the resulting suspension for 10 min, the RuP dye (1 mM in water) was added, the sample vial sealed and purged with N 2 containing 2% CH 4 as internal GC standard for 10 min. Solution samples were prepared as described above without addition of any particles. The total volume of the suspension/solution was 2.25 mL and the temperature of the photoreactor was kept at 25 ºC with a water-jacketed and temperature-controlled water bath during the experiment. The remaining headspace (5.59 mL) of the photoreactor was analysed by gas chromatography
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(GC, Agilent 7890A Series) in regular time intervals. The GC was equipped with a 5 Å molecular sieve column (45 °C) and a thermal conductivity detector. N 2 was used as carrier gas (flow rate: 3 mL min -1 ). All experiments were repeated at least three times. The mean value and standard deviation σ were calculated. A minimum σ of 10 % was assumed.
Quantification of Attachment of CoP 3 and RuP to TiO 2 Nanoparticles
TiO 2 nanoparticles (5 mg) were sonicated in 2.15 mL of TEOA buffer for 10 min, followed by addition of CoP 3 (0.1 µmol, 1 mM in water). After stirring the mixture for 10 min, the suspension was centrifuged (8000 rpm, 10 min), the supernatant separated from the nanoparticles and centrifuged again (8000 rpm, 10 min). The UV-vis spectrum of the supernatant was recorded and compared to the UV-vis spectrum recorded prior to addition of TiO 2 . The loading of RuP onto TiO 2 particles was studied in the presence of CoP 3 (0.1 µmol each). Samples were prepared as described above and the suspension was stirred for further 10 min after the addition of RuP (0.1 µmol, 1 mM in water). If the centrifuged particles were used in photocatalysis, they were re-dispersed in 2.25 mL of a fresh TEOA buffer.
Quantum efficiency measurement
The external quantum efficiency (EQE) was determined for RuP|TiO 2 |CoP 3 in pH 7 TEOA solution and the sample was prepared following the standard procedure as described above.
The photoreactor was purged with N 2 (2% CH 4 as internal standard) for 10 min, followed by irradiation with blue light (λ = 465 nm) from an Ivium modulight LED light source. The light intensity was I = 22 mW cm -2 and the irradiated area was A = 3.6 cm 2 . The headspace gas in the reactor was analysed by GC. The following equation was used to determine the EQE from the amount of H 2 produced after 1 h irradiation:
where n(H 2 ) = moles of H 2 produced, N A = Avogadro constant, h = Planck constant; c = speed of light and t = irradiation time. Note that the obtained EQE is a lower limit of quantum efficiency of the system, as it was assumed that all incident light was absorbed by the suspension. and diethyl phosphite (1.4 mL, 11.7 mmol) were added and the reaction mixture was refluxed under N 2 for 48 h. After cooling to r.t., the reaction mixture was filtered and concentrated to dryness under reduced pressure. The crude product was purified by column chromatography (silica, chloroform followed by a chloroform/methanol gradient of 0 to 3% methanol). Table S6 . Photocatalytic experiments without UV filter (100 mW cm -2 , AM 1.5G) using TEOA buffer (pH 7, 0.1 M) as sacrificial electron donor. 5 mg of either TiO 2 or ZrO 2 nanoparticles were used in colloidal systems. The total volume of the solution or suspension was 2.25 mL. Table S7 . Photocatalytic experiments using ascorbic acid (pH 4.5, 0.1 M) as sacrificial electron donor. 5 mg of either TiO 2 or ZrO 2 nanoparticles were used in colloidal systems. The total volume of the solution or suspension was 2.25 mL. A 420 nm cut-off filter was used (100 mW cm -2 , AM 1.5G). 
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Supporting Figures Figure S1 . 1 H NMR spectrum of compound 1 in CDCl 3 . Figure S2 . 1 H NMR spectrum of compound 2 in CDCl 3 . Figure S3 . 13 C and 31 P NMR spectra of compound 2 in CDCl 3 . Figure S4 . 1 H NMR spectrum of compound 3 in CDCl 3 . Figure S5 . 13 C and 31 P NMR spectra of compound 3 in CDCl 3 . 
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